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General Information: Woollins reagent was procured from Sigma Aldrich and used as such. NMR spectra were obtained using a Bruker DRX 600 (or Bruker AMX 300) MHz NMR spectrometer with TMS as the internal standard. All chemical shifts are reported in ppm. Analytical thin-layer chromatography (TLC) was carried out on Merck 20 × 20 cm silica gel 60-F 254 plates. Column chromatography was done with silica gel 60-120 mesh or with neutral alumina. All starting materials were synthesized according to literature procedure and characterized. [1] [2] [3] [4] All final compounds were characterized by 1 H, 13 C, and MS analysis. All synthesized reported compounds analytical data are consistent to those reported in the literature. [5] [6] [7] EI-MS were recorded on a GCMS-Shimadzu-QP5050A and ESI-MS spectra on a Waters ® Micromass ® Q-TOF Micro TM spectrometer. Elemental analyses were performed by Perkin-Elmer CHN/O analyzer model 2400, series II.
Experimental Section: General experimental procedure for 1,4-enediones: Trans-1, 2-dibenzoyl ethylene (1a, 236 mg, 1 mmol) was dissolved in dry methanol (5 ml) and to this solution Woollins reagent (266 mg, 0.5 mmol) was added. The reaction mixture was then stirred at room temperature for 1.5 h, the progress of the reaction being monitored by TLC using chloroform-petroleum ether (1:1). After completion of the reaction, the solid formed was filtered through a short pad of celite and the filtrate evaporated under reduced pressure to yield a yellow residue. This was purified by column chromatography over neutral alumina using petroleum-ether with increasing proportion of chloroform. Petroleum-ether: chloroform (95:5) eluent gave the solid alkane dione 2a (159 mg, 67%). The same experimental procedure was followed for the chemoselective reduction of 1,4-diaroyl alkenes 1b-e, unsymmetrical alkenone 5a and trans-1,2-diacetyl ethylene 5b.
General experimental procedure for 1,4-ynediones: To a solution of 1, 2-dibenzoyl acetylene (4a, 234 mg, 1 mmol) in dry methanol (5 ml) was added Woollins reagent (532 mg, 1 mmol) portion wise. The reaction mixture was stirred at room temperature for 1.5 h, the progress of the reaction being monitored by TLC using chloroform-petroleum ether (1:1). After completion of the reaction, the solid formed was filtered through a short pad of celite and the filtrate was evaporated under reduced pressure to yield a yellow residue. This was purified by column chromatography over neutral alumina using petroleum-ether with increasing proportion of chloroform. Petroleum-ether: chloroform (95:5) as eluent gave a solid identified as 1,2-dibenzoyl ethane (2a) (145 mg, 61 %). 
Charaterization data: 1,4-Bis-(3-chloro-4-methyl-phenyl)-butane-1,4-dione (2e):

